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DISPLAY APPARATUS AND INPUT
APPARATUS

INCORPORATION BY REFERENCE

This is a Continuation-In-Part application of U.S. patent
application Ser. No. 12/648,093 filed on Dec. 28, 2009
entitled “INPUTTING APPARATUS” and U.S. patent appli-
cation Ser. No. 12/698,078 filed on Feb. 1, 2010 entitled
“INPUTTING APPARATUS AND STORAGE MEDIUM
STORING PROGRAM.” U.S. patent application Ser. Nos.
12/648,093 and 12/698,078 are herein incorporated by refer-
ence in its entirety including all references disclosed therein.
The present application also claims priority from Japanese
Patent Application No. 2009-227313, which was filed on Sep.
30, 2009, the disclosure of which is herein incorporated by
reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a display apparatus and an
input apparatus.

2. Description of the Related Art

There is known an apparatus configured to change a dis-
play position of a slider on a slide bar displayed on a display
surface on the basis that a user has touched the slider and
slides or drags his or her finger on the display surface, and
configured to perform display for causing the user to visually
recognize that informations from information corresponding
to a position before the change of the display position of the
slider to information corresponding to a position after the
change are moved on a display screen in order. As the appa-
ratus of this type, there is a slide-bar operating apparatus in
which a total amount of informations to be displayed corre-
sponds to a movable range of a slider, and an amount of
informations in which the apparatus can display at a time
corresponds to a width of the slider.

SUMMARY OF THE INVENTION

However, in the above-described slide-bar operating appa-
ratus, where the total amount of the informations to be dis-
played is large compared to the amount of the informations in
which the apparatus can display at a time, for example, the
user visually recognizes that an enormous amount of infor-
mations are moved on the display screen for a relatively short
time when the user has only moved the slider slightly. Thus, it
is difficult for the user to stop the slider at an appropriate
position which corresponds to desired information, thereby
arising a problem in which it is difficult for the user to find the
desired information.

This invention has been developed in view of the above-
described situations, and it is an object of the present inven-
tion to provide a display apparatus and an input apparatus
each of which allows a user to easily find desired information.

The object indicated above may be achieved according to
the present invention which provides a display apparatus
comprising: a display portion configured to display a plurality
of display informations to which respectively assigned a plu-
rality of display numbers determined on the basis of display
order in which the plurality of display informations are dis-
played on the display portion; an input portion having a
detecting area which is constituted by a plurality of areas
respectively corresponding to the plurality of display num-
bers and in which input by an input object is detected in each
of the plurality of areas; a detecting section configured to
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2

detect an approach-touch area of the detecting area where at
least a part of the detecting area is in an approach-touch state
in which the input object has approached or touched the
detecting area, the approach-touch area being an area the
input object has approached or touched; an obtaining section
configured to obtain, as a first target display number, one of
the plurality of display numbers which corresponds to the
approach-touch area detected by the detecting section, and
configured to obtain another of the plurality of display num-
bers as a second target display number between the first target
display number and a starting point display number which is
a number corresponding to display information having been
displayed on the display portion before the detecting area
becomes the approach-touch state; and a display controller
configured to perform a first display processing in which the
display controller controls the display portion such that at
least part of the display informations whose respective dis-
play numbers range from the starting point display number to
the second target display number are displayed as to-be-
displayed informations in the display order such that a difter-
ence between the display number of the to-be-displayed
informations displayed at a start of a unit time and the display
number of the to-be-displayed informations displayed at an
end of the unit time is a first value, and configured to perform,
after the display information corresponding to the second
target display number has become one of the to-be-displayed
informations in the first display processing, a second display
processing in which the display controller controls the dis-
play portion such that at least part of the display informations
whose respective display numbers range from the second
target display number to the first target display number are
displayed as the to-be-displayed informations in the display
order such that a difference between the display number of the
to-be-displayed informations displayed at a start of the unit
time and the display number of the to-be-displayed informa-
tions displayed at an end of the unit time is a second value
which is smaller than the first value.

The object indicated above may also be achieved according
to the present invention which provides An input apparatus
comprising: a display portion configured to display a plurality
of display informations to which respectively assigned a plu-
rality of display numbers determined on the basis of display
order in which the plurality of display informations are dis-
played on the display portion; an input portion having a
detecting area which is constituted by a plurality of areas
respectively corresponding to the plurality of display num-
bers and in which input by an input object is detected in each
of the plurality of areas; a detecting section configured to
detect an approach-touch area of the detecting area where at
least a part of the detecting area is in an approach-touch state
in which the input object has approached or touched the
detecting area, the approach-touch area being an area the
input object has approached or touched; an obtaining section
configured to obtain, as a first target display number, one of
the plurality of display numbers which corresponds to the
approach-touch area detected by the detecting section, and
configured to obtain another of the plurality of display num-
bers as a second target display number between the first target
display number and a starting point display number which is
a number corresponding to display information having been
displayed on the display portion before the detecting area
becomes the approach-touch state; and a display controller
configured to perform a first display processing in which the
display controller controls the display portion such that at
least part of the display informations whose respective dis-
play numbers range from the starting point display number to
the second target display number are displayed as to-be-
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displayed informations in the display order such that a difter-
ence between the display number of the to-be-displayed
informations displayed at a start of a unit time and the display
number of the to-be-displayed informations displayed at an
end of the unit time is a first value, and configured to perform,
after the display information corresponding to the second
target display number has become one of the to-be-displayed
informations in the first display processing, a second display
processing in which the display controller controls the dis-
play portion such that at least part of the display informations
whose respective display numbers range from the second
target display number to the first target display number are
displayed as the to-be-displayed informations in the display
order such that a difference between the display number of the
to-be-displayed informations displayed at a start of the unit
time and the display number of the to-be-displayed informa-
tions displayed at an end of the unit time is a second value
which is smaller than the first value.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features, advantages, and technical and indus-
trial significance of the present invention will be better under-
stood by reading the following detailed description of an
embodiment of the invention, when considered in connection
with the accompanying drawings, in which:

FIG. 1A is a perspective view showing an external structure
of a multi-function peripheral (MFP) as an example of a
display apparatus and an input apparatus of the present inven-
tion, and FIG. 1B is a schematic view showing an example of
an operation screen displayed on an LCD;

FIG. 2A is a block diagram showing an electric construc-
tion of the MFP, FIG. 2B is a schematic view showing an
example of a content of a moving-amount selecting table, and
FIG. 2C is a schematic view showing an example of an
electrode which detects touch of a user’s finger where the
finger has touched a touch panel;

FIGS. 3A to 3D are schematic views for explaining an
example of an operation method of a slide bar;

FIGS. 4A to 4D are schematic views for explaining an
example of an operation method for a reducing processing;

FIG. 5 is a graph showing an example of a relationship
between a movement of a finger and a moving amount;

FIG. 6 is a flow-chart showing a display updating process-
ing performed in the MFP;

FIG. 7 is a part of a flow-chart showing a slider operation
obtaining processing performed in the MFP; and

FIG. 8 is a part of the flow-chart showing the slider opera-
tion obtaining processing performed in the MFP.

DESCRIPTION OF THE EMBODIMENT

Hereinafter, there will be described an embodiment of the
present invention by reference to the drawings.

A multi-function peripheral (MFP) 1 has various functions
such as a printer function, a scanner function, a facsimile
function, and a copying function. On an upper front portion of
the MFP 1, there is provided an operational panel 6 having an
elongated shape. This operational panel 6 is for operating the
MEFP 1 and mainly includes operational keys 15, an LCD 16
as a display portion, and a touch panel 17 as an input portion.

The touch panel 17 as an input device is provided on a
display surface of the LCD 16. An entire surface of the touch
panel 17 is minutely separated into a plurality of areas like a
grid (for example, with 1 mm pitches), and an electrode (i.e.,
a sensor) for detecting a touch of a finger is provided in each
of the areas (hereinafter may be referred to as “detecting
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4

areas”). Each detecting area is sufficiently smaller than an
area of the finger which touches the touch panel 17, and thus
where the user’s finger has touched the touch panel 17, a
plurality of the detecting areas are touched by the finger.

Further, an identification number is assigned to each
detecting area for individually identifying the detecting areas.
Where the identification number of an uppermost and left-
most detecting area on the touch panel 17 is defined as (0, 0),
the identification numbers (X, y) are assigned so as to be
continuous in an X direction (i.e., a lateral direction in the
touch panel 17) and in a'Y direction (i.e., a vertical direction
of the touch panel 17). It is noted that the identification
numbers increase in a rightward direction and a downward
direction in the touch panel 17.

Inthis touch panel 17, where a touch of an input object such
as the finger has been detected, all of ones of the detecting
areas which are being touched by the finger are specified. A
CPU 10 (with reference to FIG. 2A) performs a processing
corresponding to each detecting area of the identification
number (X, y) which has been detected on the touch panel 17.

In this MFP 1, where the user selects a desired one of a
plurality of image files as display images (for example, a file
for which the user wants to perform recording) stored in, e.g.,
a storage device connected to the MFP 1 or a flash memory 14
of'the MFP 1, a slide display of the files (in which the files are
displayed so as to be slid) is performed on the LCD 16. In this
slide display, continuous display numbers are respectively
assigned to all the files in order (i.e., display order), and
images respectively based on a predetermined number of
ones of all the files which have continuous display numbers
are displayed so as to be arranged in ascending order. Then,
where not all the files can be displayed at a time because the
number of the files is too large, a certain number of the images
being displayed are repeatedly replaced with or changed to
other images in accordance with the display order and the
display numbers, whereby the user can visually recognize
that the images are moved on the LCD 16 in order and view all
the files. That is, the slide display includes a scroll display and
a display in which all images displayed on the LCD 16 are
replaced at a time.

In particular, this MFP 1 is configured such that the user
can easily find a desired image from a plurality of images
displayed on the LCD 16 in the slide display.

FIG. 1B shows an example of an operation screen dis-
played on the LCD 16 during the slide display. As shown in
FIG. 1B, in the slide display, there are displayed a title display
area 29, an image display area 30, a right scroll key 31, a left
scroll key 32, a slide bar 33, and a slider 34 as a position
indicator in order from an upper side from a lower side of the
LCD 16.

The title display area 29 is an area on which a title 294 and
a page number 295 of the operation screen are displayed.

A predetermined number (e.g., six) of images are displayed
on the image display area 30 such that display numbers of
respective files based on which the images are respectively
produced (hereinafter may be simply referred to as “display
numbers of respective images”) increase in the display order
from a left end toward a right end. In FIG. 1B, the display
numbers are respectively assigned in the display order to the
images being displayed, for easy recognition of the display
order of the images. That is, FIG. 1B shows that images of
respective display numbers 1-6 are displayed. In the present
embodiment, a single page is defined to include six images
which can be displayed on the LCD 16 at a time. Further, a
value obtained by dividing the number of all the files by six
and rounding up its remainder is displayed as a denominator
of'the page number 2956 (“9999” in the example shown in FIG.
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1B), while a page number being displayed on the image
display area 30 is displayed as a numerator of the page num-
ber 295 (“001” in the example shown in FIG. 1B). It is noted
that a producing date of the file based on which the image is
produced may be added to the image with the display number
such that the user can recognize the desired one of the images
displayed on the image display area 30. Further, each image
displayed on the image display area 30 may be a thumbnail
image of each file.

When the user’s finger has touched the right scroll key 31
displayed on the touch panel 17, the display on the image
display area 30 is changed from a page being displayed at the
time to a next page. In the case of the operation screen shown
in FIG. 1B, when the user’s finger has touched the right scroll
key 31 displayed on the touch panel 17, the display on the
image display area 30 is changed from a page 001 to a page
002. On the other hand, when the user’s finger has touched the
left scroll key 32 displayed on the touch panel 17, the display
on the image display area 30 is changed from the page being
displayed at the time to a previous page. [t is noted that, in the
case of the operation screen shown in FIG. 1B, since the page
001 is the first page, the display on the image display area 30
is not changed even when the user’s finger has touched the left
scroll key 32 displayed on the touch panel 17.

The slide bar 33 is displayed on a central lower portion of
the LCD 16 as a slide-bar display portion. A width of the slide
bar 33 in a lateral direction thereof (i.e., a rightward and
leftward direction in FIG. 1B) represents a total number of all
the files (i.e., display informations). Each of positions or areas
in the slide bar 33 in the lateral direction thereof corresponds
to one of the display numbers. Specifically, a left end position
in the slide bar 33 corresponds to the smallest display number,
and the display numbers increase in a rightward direction, so
that a right end position in the slide bar 33 corresponds to the
largest display number. Thus, an area of the touch panel 17 on
which the slide bar 33 is displayed corresponds to ones of the
detecting areas each of which corresponds to one of the dis-
play numbers.

The slider 34 represents detecting areas respectively cor-
responding to display numbers of files based on which images
being displayed on the image display area 30 are respectively
produced. For example, as shown in FIG. 1B, when the
images of the respective display numbers 1-6 are being dis-
played, the slider 34 is located on an area in the slide bar 33,
the area corresponding to the display numbers 1-6. Thus, an
area of the touch panel 17 on which the slider 34 is displayed
normally corresponds to ones of the detecting areas each of
which corresponds to one of the display numbers of the
images being displayed on the image display area 30.

There will be next explained an electric construction of the
MEFP 1 with reference to FIG. 2A. The MFP 1 mainly includes
the CPU 10, a ROM 11, a RAM 12, a VRAM 13, the flash
memory 14, the operational keys 15, the LCD 16, the touch
panel 17, a scanner 20, a printer 21, an NCU 23, and a modem
24.

The CPU 10, the ROM 11, the RAM 12, the VRAM 13, and
the flash memory 14 are connected to one another via a bus
line 26. Further, the operational keys 15, the LCD 16, the
touch panel 17, the scanner 20, the printer 21, the NCU 23, the
modem 24, and the bus line 26 are connected to one another
via an input and output port 27.

The CPU 10 is configured to control the various functions
of the MFP 1 and to control various portions of the MFP 1
which are connected to the input and output port 27, in accor-
dance with fixed values and programs stored in the ROM 11,
the RAM 12, and the flash memory 14, or in accordance with
various signals transmitted and received via the NCU 23.
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The ROM 11 is an unrewritable memory which stores, e.g.,
control programs performed in the MFP 1. The ROM 11
stores programs for executing or performing a display updat-
ing processing shown in a flow-chart in FIG. 6 and a slider
operation obtaining processing shown in a flow-chart in
FIGS. 7 and 8, which processings will be described below.

Further, this ROM 11 includes a reference-electrode-num-
ber pattern memory 11a and a moving amount selecting table
memory 115.

There will be next explained an example of a content of a
moving-amount selecting table with reference to FIG. 2B.
The moving-amount selecting table is a table which is
referred for setting a value (i.e., a moving amount) by which
the display number is increased in the slide display from the
display number of an image displayed at a start of a unit time
to the display number of an image displayed at an end of the
unit time. This moving-amount selecting table stores a
change rate of the number of the electrodes (hereinafter, may
be referred to as an electrode-number change rate A) and a
moving-amount change rate corresponding to the electrode-
number change rate A.

The electrode-number change rate A represents a result of
acalculation of dividing an electrode number detected during
the inputting operation of the touch panel 17 (specifically, an
electrode number in an in-operation electrode-number
memory 12a which will be explained below) by a reference
electrode number (specifically, an electrode number in a ref-
erence-electrode-number memory 14a which will be
explained below). Explained below in detail, a second mov-
ing amount (i.e., a second value) is obtained by multiplying a
first moving amount (i.e., a first value) by a plurality of
coefficients. The moving-amount change rate is one of the
coefficients used when the second moving amount is deter-
mined.

For example, in the moving-amount selecting table, an
electrode number change rate “A=1" corresponds to a mov-
ing-amount change rate “1”. An electrode number change rate
A ranging “1<Ax<1.5” corresponds to a moving-amount
change rate “1.5”. An electrode number change rate A rang-
ing “0.2<A 1.0 corresponds to a moving-amount change rate
“0.5”. The MFP 1 multiplies the first moving amount by the
coefficient corresponding to a size of an area (i.e., a touch
area) of the touch of the user’s finger, thereby obtaining the
second moving amount in accordance with the size of the area
of the touch of the user’s finger.

Here, returning to the explanation FIG. 2A, the electric
construction of the MFP 1 will be described. The RAM 12 is
a rewritable volatile memory for temporarily storing various
data when various operations of the MFP 1 are performed.
The RAM 12 includes the in-operation electrode-number
memory 12a.

The in-operation electrode-number memory 12a is a
memory for storing, during the touch of the user to the touch
panel 17 in the slide display, the total number of the electrodes
having detected the touch of the finger(s) in each detecting
area in the touch panel 17, as an in-operation electrode num-
ber.

The VRAM 13 is a memory for storing bitmap data corre-
sponding to a screenful of a display image displayed on the
LCD 16. The CPU 10 regularly reads out the bitmap data
stored in the VRAM 13, and displays the display image cor-
responding to the read bitmap data on the LCD 16.

The flash memory 14 is a rewritable nonvolatile memory.
Data stored in this flash memory 14 is kept also after the MFP
1 is turned off. The flash memory 14 includes the reference-
electrode-number memory 14a and a user set value memory
14b. The reference-electrode-number memory 14a is a



US 9,143,640 B2

7

memory for storing in advance, as the reference electrode
number, the number of the electrodes the user touches when
the user normally operates the touch panel 17. The user set
value memory 145 is a memory for storing a coefficient k used
for determining a second target display number. It is noted
that the coefficient k is a value the user can be set at any value
within a range of 0<k<1.

There will be next explained, with reference to FIG. 2C, an
example of the electrode which detects the touch of the user’s
finger where the finger has touched the touch panel 17. It is
noted that a size of each detecting area shown in FIG. 2C is
different from an actual size of each detecting area because
each detecting area shown in FIG. 2C is enlarged for an easier
understanding purpose.

For example, in an initial setting of the MFP 1, the user is
requested to touch the touch panel 17 with one finger (e.g., an
index finger) as in the case where the user usually operates the
touch panel 17. Here, as shown in FIG. 2C, when the user has
touched the touch panel 17 in an ordinary manner, the elec-
trode or electrodes the user is touching on the touch panel 17
with his or her finger are specified, and the total number of the
specified electrode(s) is calculated by the CPU 10.

Then, one of the electrode numbers stored in the reference-
electrode-number pattern memory 11a of the ROM 11, which
one is the nearest to the calculated electrode number is
selected and stored, as the reference electrode number, into
the reference-electrode-number memory 14a of the flash
memory 14.

As thus described, in the present embodiment, since the
area (the electrode number) of the touch of the user’s finger
operating the MFP 1 is stored in advance, an accuracy of the
calculation of the electrode-number change rate A can be
improved regardless of the size of the user’s finger or the area
of the touch of the user’s finger.

There will be next explained an example of an operation
method of the slide bar 33 with reference to FIGS. 3A to 3D.
As shown in FIG. 3A, the user initially touches, as a starting
point, the slider 34 displayed on the touch panel 17 with his or
her finger and then moves the finger rightward on the slide bar
33 while touching the touch panel 17. It is noted that a posi-
tion at which the slider 34 is displayed on the slide bar 33 at
the time before this dragging operation will be referred to as
a starting-point display position 35 of the slider 34, and the
display number of the image being displayed before this
dragging operation will be referred to as a “starting point
display number”.

Where the dragging operation has been performed in a
rightward direction from the starting-point display position
35, the MFP 1 acquires, as a finger-following-processing
display position 37 of the slider 34, a position distant from the
starting-point display position 35 of the slide bar 33 by a
distance (kxx) obtained by multiplying a distance x from the
starting-point display position 35 of the slide bar 33 to an
ending point position 36 as an ending point of the dragging
operation by the coefficient k (0<k<1) as the value set by the
user. On the other hand, where the dragging operation has
been performed in a leftward direction from the starting-point
display position 35, the MFP 1 acquires, as the finger-follow-
ing-processing display position 37, a position distant from the
starting-point display position 35 by a distance (kxx)
obtained by multiplying a distance x from a starting-point
display position of the slider 33 to an ending point of the
dragging operation by the coefficient k as the value set by the
user. That is, the MFP 1 acquires, as the finger-following-
processing display position 37 of the slider 34, a position near
the ending point of the dragging operation (i.e., a position
located on a side of the ending point position 36 nearer to the
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starting-point display position 35). Itis noted that the distance
x can be obtained on the basis of the identification number (x,
y) assigned to each detecting area.

Then, as shown in FIG. 3B, the MFP 1 moves the display
position of the slider 34 to the finger-following-processing
display position 37 from the starting-point display position 35
of the slide bar 33 by the distance (kxx). Then, the MFP 1
obtains, as the second target display number, the display
number of the image displayed in correspondence with the
finger-following-processing display position 37 of the slider
34 after the movement thereof.

Then, as shown in FIG. 3C, the MFP 1 performs a finger
following processing for replacing or changing displayed
images from the starting point display number to the second
target display number by the first moving amount in the
display order. The first moving amount is a value representing
the number of images to be displayed during the unit time
(e.g., 0.6 seconds). Specifically, the first moving amount rep-
resents a difference between the display number of the images
to be displayed at a start of the unit time and the display
number of the images to be displayed at an end of the unit
time. It is noted that the first moving amount is calculated on
the basis of a difference between the second target display
number and the starting point display number. Specifically,
the first moving amount is calculated so as to increase as the
difference between the second target display number and the
starting point display number increases. Further, the calcula-
tion of the first moving amount is performed at predetermined
time intervals even when the finger following processing is
being performed and when the difference between the second
target display number and the starting point display number is
relatively large. In the present embodiment, the unit time is set
as 0.6 seconds, and the first moving amount is set at thirty. In
this case, where the images of the respective display numbers
1-6 are being displayed at 0.1 seconds as the start of the unit
time, for example, the MFP 1 changes the images displayed
onthe image display area 30 at a speed in which images 31-36
are displayed at 0.6 seconds as the end of the end of the unit
time. That is, the replacement of the images is performed such
that a difference between (a) the display number (e.g., “1”) of
a leftmost one of the six images displayed at the start of the
unit time and (b) the display number (e.g., “31”) of a lefimost
one of the six images displayed at the end of the unit time is
thirty.

In this MFP 1, the CPU 10 regularly reads out the bitmap
data stored in the VRAM 13 and displays the display image on
the LCD 16 on the basis of the read bitmap data. Thus, in this
MEFP 1, the bitmap data stored in the VRAM 13 is updated at
intervals of 0.1 seconds in order to replace the images by the
first moving amount. For example, processings are performed
at the intervals of 0.1 seconds, the processings including a
processing for producing bitmap data corresponding to a
display image including the images of the respective display
numbers 1-6 in the image display area 30 and storing the
produced bitmap data into the VRAM 13, a processing for
producing bitmap data corresponding to a display image
including images of respective display numbers 7-12 in the
image display area 30 and storing the produced bitmap data
into the VRAM 13, a processing for producing bitmap data
corresponding to a display image including images of respec-
tive display numbers 13-18 in the image display area 30 and
storing the produced bitmap data into the VRAM 13, a pro-
cessing for producing bitmap data corresponding to a display
image including images of respective display numbers 19-24
in the image display area 30 and storing the produced bitmap
data into the VRAM 13, a processing for producing bitmap
data corresponding to a display image including images of
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respective display numbers 25-30 in the image display area
30 and storing the produced bitmap data into the VRAM 13,
and a processing for producing bitmap data corresponding to
a display image including images of respective display num-
bers 31-36 in the image display area 30 and storing the pro-
duced bitmap data into the VRAM 13. It is noted that, in this
example, the unit time is set at 0.6 seconds, and the interval
between each two of the processings is set at 0.1 seconds for
a simple expression of numeric values, but the unit time and
the interval are not limited to these values. For example, the
interval may be set at a time shorter than 0.1 seconds such as
0.016 seconds, and the unit time may be set at a time shorter
than 0.6 seconds. Conversely, the interval may be set at a time
longer than 0.1 seconds, and the unit time may be set at a time
longer than 0.6 seconds.

Then, as shown in FIG. 3D, where the user stops his or her
finger in a state in which the finger is held in contact with the
ending point of the dragging operation even after the images
of the respective second target display numbers (images of
respective display numbers “33601” to “33606” in FIG. 3D)
have been displayed by the finger following processing, the
MEFP 1 does not replace the images and waits. Then, where
one second has passed from the time when the ending point of
the dragging operation becomes a contact state in which the
user’s finger contacts the touch panel 17, the MFP 1 performs
the reducing processing.

There will be next explained an example of an operation
method during the reducing processing with reference to
FIGS. 4A to 4D. The reducing processing is a processing for
displaying the display images on the image display area 30 by
reducing the moving amount of the display images displayed
on the image display area 30 to the second moving amount
which is smaller than the first moving amount in the finger
following processing. At a start of the reducing processing,
the MFP 1 obtains, as a first target display number, the display
number of the image corresponding to the ending point posi-
tion 36 of the dragging operation. Further, the MFP 1 also
obtains, as a calculation display number, the display number
of the image being displayed at this time. Then, the MFP 1
calculates the second moving amount which is a value
obtained by multiplying the first moving amount by a first
coefficient as a first calculated value and the above-described
moving-amount change rate (i.e., a second coefficient). The
first coefficient is a value (a positive value smaller than one)
which is obtained by dividing a difference between the first
target display number and the calculation display number
from a difference between the first target display number and
the starting point display number. The calculated second
moving amount inevitably becomes a value smaller than the
first moving amount. That is, the replacement of the images is
performed at a lower speed in the reducing processing than in
the finger following processing. It is noted that, as long as the
replacement of the images is performed at the lower speed in
the reducing processing than in the finger following process-
ing, there may be set, as the first coefficient, a value obtained
by multiplying, dividing, adding, or subtracting a predeter-
mined value by, from, to, or from the value obtained by
dividing the difference between the first target display num-
ber and the calculation display number from the difference
between the first target display number and the starting point
display number.

As shown in FIG. 4A, when the reducing processing is
started, the MFP 1 replaces the images displayed on the image
display area 30 in the display order by the second moving
amount of eighteen, for example. Since the above-described
finger following processing is a processing in which the
replacement of the images are performed by the first moving
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amount of thirty, there has been explained that the update of
the VRAM 13 is performed at the intervals of 0.1 seconds, but
the second moving amount is smaller than the first moving
amount as described above, and thus intervals at which the
VRAM 13 is updated in the case of the second moving
amount are made longer than the intervals (e.g., 0.1 seconds)
at which the VRAM 13 is updated in the case of the first
moving amount.

Further, the MFP 1 displays the slider 34 at a position
corresponding to a display number of an image to be dis-
played on the image display area 30. That is, with increase of
the display number of the image to be displayed on the image
display area 30, the position of the slider 34 is gradually
moved closer to the position of the ending point of the drag-
ging operation.

Further, the MFP 1 obtains, at predetermined time inter-
vals, the display number of the image being displayed at this
time as a new calculation display number, and recalculates the
second moving amount. Since the display number of the
image displayed on the image display area 30 approaches the
first target display number at predetermined rate (that is, the
first coefficient becomes smaller) as the time passes, as shown
in FIG. 4B, the second moving amount is made gradually
smaller (as indicated by dotted circle “UNDER REDUCING
PROCESSING” in FIG. 5, for example) as the display num-
ber of the image displayed on the image display area 30
approaches the first target display number. Thus, as the dis-
play number of the image displayed on the image display area
30 approaches the first target display number, the user can
visually recognize each image more carefully and easily
select a desired file.

Further, as described above, the second moving amount is
calculated by multiplying the first moving amount by the
moving-amount change rate (i.e., the second coefficient).
That is, as shown in FIG. 4C, the MFP 1 determines the
second moving amount in accordance with the size of the
touch area which is an area the user’s finger has approached or
touched. Consequently, a larger number of images can be
displayed within a predetermined length of time by an intui-
tive operation of the user in which the touch area is increased
by using a plurality of fingers, pressing the finger firmly onto
the touch panel 17, or the like, than in the case where the touch
area is small. On the other hand, the same image can be
displayed for a longer time by an intuitive operation of the
user in which the touch area is reduced by floating the finger
on the slide bar 33 on purpose, or the like.

Further, as shown in FIG. 4D, when the user performs a
predetermined reduction stopping operation during the
reducing processing, the MFP 1 stops the reducing process-
ing. Inthe present embodiment, the reduction stopping opera-
tion includes an operation in which the user releases the finger
from the ending point of the dragging operation, an operation
in which the user’s finger touches an area other than the right
scroll key 31, the left scroll key 32, and the slide bar 33, an
operation in which the user slides the finger from the ending
point of the dragging operation to the display position of the
slider 34, and an operation in which the user presses, e.g., any
of not-shown keys such as a back key and a return key.

Thus, where the user has found the desired image for a
duration that the same images are displayed for a relatively
long time from the second target display number to the first
target display number by the reducing processing, the user
can stop the replacement of the images by the simple opera-
tion such as the operation in which the user releases the finger
from the ending point of the dragging operation, for example.
Then, the user can select the desired file by the predetermined
operation in a state in which the replacement is stopped.
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Even where the number of all the files is large with respect
to the number (e.g., six) of the images (i.e., the files) displayed
in the slide display, for example, the user only needs to ini-
tially expect a position corresponding to a display number of
a file to be selected and to perform the drag operation to the
expected position. In the case where the user has performed
this operation, the user visually recognizes images from the
image of'the starting point display number to the image of the
second target display number, that is, to images near the
image of'the file the user wants to select, such that a relatively
large number of the images are moved in a relatively short
time from the stop of the dragging operation by the finger
following processing. Further, the user visually recognizes
images from the image of the second target display number to
the image ofthe first target display number, that is, the images
near the image (i.e., the file) the user wants to select, such that
the images are moved in a relatively long time. That is, the
user can find the image (i.e., the file) the user wants to select
by carefully recognizing the images near the image the user
wants to select, without wasting a long time to recognize the
other images.

Itis noted that, in FIGS. 3A-3D and 4A-4D, there has been
explained that the initial operation of the user is the dragging
operation in the rightward direction, and the replacement of
the images is performed in a direction in which the display
numbers of the respective images increase, but where the
dragging operation is performed in a leftward direction, the
replacement of the images is performed in a direction in
which the display numbers of the respective images decrease.

FIG. 5 is a graph showing an example of a relationship
between a movement of the finger and the moving amount
(i.e., the first moving amount and the second moving
amount). In this graph, a lateral axis represents time t while a
vertical axis represents a finger velocity v and the moving
amount. It is noted that this finger velocity v represents an
amount of change of a position of the finger in a lateral
direction of the slide bar 33 per the unit time.

Initially, at time t,, when the user has touched the slider 34
and then dragged his or her finger rightward or leftward, a
position (kxx) of the slider 34 can be obtained on the basis of
aposition X at each point of the sliding movement of the slider
34. Then, the replacement of the images is performed by the
finger following processing to the images of the respective
display numbers corresponding to the position of the slider
34.

From the time t, to the time t,, the MFP 1 calculates the first
moving amount so as to follow the movement of the finger. At
time t,, when the user stops the movement of the finger, the
ending point of the dragging operation is determined, and
thus the display position of the slider 34 is changed to the
position (kxx) corresponding to the position of the ending
point. Then, the replacement of the images is performed by
the first moving amount by the finger following processing
until the images have reached the images of the second target
display number corresponding to the changed display posi-
tion of the slider 34. Then, at the time t,, when the images
displayed onthe image display area 30 has reached the second
target display number, the MFP 1 stops the replacement of the
images and waits.

In the MFP 1 as the present embodiment, a condition for
starting the reducing processing is that the user has stopped
the movement of the finger for equal to or more than one
second in a state in which the finger is held in contact with the
ending point of the dragging operation. Here, it is assumed
that, at the time t,, the user stops the movement of the finger
for equal to or more than one second after the finger has
reached the ending point of the dragging operation.

20

40

45

12

Then, at time t;, when equal to or more than one second has
passed from the start of the contact state of the finger at the
ending point of the dragging operation, the MFP 1 starts the
reducing processing. In this reducing processing, the replace-
ment of the images is performed by the second moving
amount.

Then, at time t,, when the user has performed the reduction
stopping operation, the MFP 1 stops the replacement of the
images.

There will be next explained the display updating process-
ing (including the finger following processing and the reduc-
ing processing) performed in this MFP 1 with reference to
FIG. 6. This display updating processing is a processing for
performing the slide display in accordance with the inputting
operation of the user, and is repeatedly performed from turn-
ing on a main power of the MFP 1 until the main power is
turned off.

Initially in S602, the CPU 10 performs an initial setting for
the reference-electrode-number memory 14a. Specifically,
the CPU 10 causes the user to touch the touch panel 17 with
his or her single finger, then specifies the electrode(s) the
finger is touching on the touch panel 17, and finally sets a
value based on the total number of the specified electrode(s)
as the reference electrode number into the reference-elec-
trode-number memory 14a.

Then, in S604, the CPU 10 displays the operation screen
shown in FIG. 1B on the LCD 16. Then, in S606, the CPU 10
judges whether the user has operated the touch panel 17 or
not. Where the CPU 10 has judged that the user has not
operated the touch panel 17 (S606: No), the CPU 10 waits for
the operation of the user.

On the other hand, where the CPU 10 has judged that the
user has operated the touch panel 17 (S606: Yes), the CPU 10
judges in S608 whether the user has operated the slider 34 or
not, that is, where the finger is held in contact with the detect-
ing area(s) on the touch panel 17 (i.e., the contact state), the
CPU 10 detects the touch area and judges whether the touch
area is the display position of the slider 34 or not.

Where the CPU 10 has judged that the user has operated the
slider 34 (S608: Yes), the CPU 10 performs in S610 the slider
operation obtaining processing in which the images displayed
on the image display area 30 are replaced in accordance with
the operation of the slider 34 by the user, and this display
updating processing returns to S606. On the other hand,
where the CPU 10 has judged that the user has not operated
the slider 34 (S608: No), the CPU 10 performs in S612
another processing in accordance with an operation by the
user other than the operation for the slider 34, and this display
updating processing returns to S606. For example, where the
left scroll key 32 has been operated, the CPU 10 performs in
S612 a processing in which the images displayed on the
image display area 30 are replaced with images of the previ-
ous page.

There will be next explained the slider operation obtaining
processing (S610) with reference to FIGS. 7 and 8. This slider
operation obtaining processing (S610) is the processing in
which the images displayed on the image display area 30 are
replaced in accordance with the operation of the slider 34 by
the user.

Initially in 8702, the CPU 10 judges whether the position
of'the finger touching the slider 34 has been moved or not, that
is, the CPU 10 judges whether the dragging operation has
been performed or not. Where the CPU 10 has judged that the
dragging operation has not been performed (S702: No), the
CPU 10 waits for the operation.

On the other hand, where the CPU 10 has judged that the
dragging operation has been performed (S702: Yes), the CPU
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10 detects in S703 a touch area of the finger after the move-
ment. That is, where the contact state of the finger with the
touch panel 17 continues, the CPU 10 detects the touch area
which is an area the finger touches on the touch panel 17.

Then, in S705, the CPU 10 judges whether the number of
the files (that is, the number of the images to be displayed on
the LCD 16) is equal to or more than a threshold value or not.
It is noted that this threshold value is a value set by the user
and stored in advance in the flash memory 14. In the present
embodiment, a positive decision by the CPU 10 in the judg-
ment of S705 is a condition that the reducing processing is
started. In this setting, where the number of the files to be
displayedis not a large number, the reducing processing is not
performed, whereby the user can view an image based on a
user-desired file more speedily. Further, where the number of
the files is so large that it is difficult for the user to view all the
files, the user can easily select a desired file. Itis noted that the
judgment of S705 only requires a judgment about whether or
not the number of the files is large to such an extent that it is
difficult for the user to select a desired file from all the files.
For example, this MFP 1 may be configured such that the
number of the page numbers required for the display of the
images based on all the files on the image display area 30 in
the display order is equal to or larger than a threshold value or
not.

In the case where the CPU 10 has judged that the number of
the files is equal to or more than the threshold value (S705:
Yes), the CPU 10 displays in S712 the slider 34 atthe position
distant from the starting-point display position 35 of the slide
bar 33 by the distance x extending from the starting-point
display position 35 to a current touch area. Where the drag-
ging operation has been performed in the leftward direction,
the CPU 10 displays in S712 the slider 34 at the position
distant from the starting-point display position 35 by the
distance (kxx), which is k times larger than the distance x,
extending from the starting-point display position 35 to the
current touch area. Then, in S713, the CPU 10 obtains the
display number of the image corresponding to the position of
the slider 34. That is, where it is assumed that the display
number corresponding to the touch area detected in S703 are
the first target display number, the CPU 10 obtains, as the
second target display number, display number between the
first target display number and the display number (i.e., the
starting point display number) of the image displayed before
the finger has touched the touch panel 17. Then, in S714, the
CPU 10 calculates the first moving amount. It is noted that the
first moving amount may be calculated as explained with
reference to FIG. 3C, but a fixed value may be used as the first
moving amount.

Then, in S715, the CPU 10 performs the finger following
processing in which images to be displayed on the image
display area 30 are changed by the first moving amount, the
images reaching or being up to the image of the display
number corresponding to the position of the moved slider 34.
Specifically, as described above, the CPU 10 updates the
bitmap data stored in the VRAM 13 at the time intervals
determined on the basis of the first moving amount. Then, in
S716, the CPU 10 judges whether the user has released the
finger from the slide bar 33 or not. Where the CPU 10 has
judged that the user has released the finger from the slide bar
33 (8716: Yes), the CPU 10 completes the slider operation
obtaining processing in S610, and the processing returns to
the processing of S606 shown in FIG. 6.

On the other hand, where the CPU 10 has judged that the
user has not released the finger from the slide bar 33 (S716:
No), the CPU 10 judges in S718 whether the finger has been
stopped in the slide bar 33 for equal to or more than one
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second, that is, the CPU 10 judges whether the operation in
which the finger is stopped has been continued at the ending
point of the dragging operation for equal to or more than one
second or not. Where the CPU 10 has judged that the finger
has not been stopped in the slide bar 33 for equal to or more
than one second (S718: No), this slider operation obtaining
processing returns to S703. It is noted that the position of the
slider 34 displayed in S712 is not changed during a period
until a length of time from the stop of the finger at the ending
point of the dragging operation has passed one second. Then,
in S715, the CPU 10 performs the replacement of the images
by the finger following processing until the image has reached
the image of the second target display number. It is noted that,
though not shown in this flow-chart, when the image dis-
played on the image display area 30 has reached the image of
the second target display number, the CPU 10 stops the
replacement of the images by skipping the processing of
S715.

On the other hand, where the CPU 10 has judged that the
finger has been stopped in the slide bar 33 for equal to or more
than one second (S718: Yes), that is, where, the finger has
touched the area on which the slider 34 has been displayed,
then the dragging operation has been performed in which an
area of the slide bar 33 different from the area on which the
slider 34 has been displayed becomes the contact state, and
then the predetermined length of time (e.g., one second) has
passed from the time when the ending point of the dragging
operation becomes the contact state, this slider operation
obtaining processing goes to S802 shown in FIG. 8, and the
CPU 10 performs the reducing processing. Thus, the user can
operate the MFP 1 to perform the reducing processing by the
simple operation in which the user stops the finger at the
ending point of the dragging operation for equal to or more
than the predetermined length of time, thereby easily operat-
ing the MFP 1.

On the other hand, where the CPU 10 has judged that the
number of the files the user can select is not equal to or more
than the threshold value (S705: No), the CPU 10 displays in
S706 the slider 34 at the position of the moved finger. Then, in
S708, the CPU 10 replaces the images to be displayed on the
image display area 30 in the display order until the image has
reached the image of' the display number corresponding to the
position of the moved finger. It is noted that a speed of the
replacement of the images in S708 may be any speed. For
example, the first moving amount may be used as the speed as
in the finger following processing.

Then, in S710, the CPU 10 judges whether the user has
released the finger from the slide bar 33 or not. Where the
CPU 10 has judged that the user has not released the finger
from the slide bar 33 (S710: No), this slider operation obtain-
ing processing returns to S702. On the other hand, where the
CPU 10 has judged that the user has released the finger from
the slide bar 33 (S710: Yes), the CPU 10 completes this slider
operation obtaining processing, and the processing returns to
the processing of S606 shown in FIG. 6.

There will be explained, with reference to FIG. 8, process-
ings from S802 of the slider operation obtaining processing.
In the flow-chart in FIG. 8, the CPU 10 performs the reducing
processing.

In S802, the CPU 10 obtains the total number of the elec-
trode(s) in each of which the touch of the finger is being
detected in the slide bar 33. The total number of the
electrode(s) represents the size of the touch area which is the
area the user’s finger has approached or touched. Then, in
S804, the CPU 10 stores the obtained number of the
electrode(s) as the in-operation electrode number into the
in-operation electrode-number memory 12a. Then, in S806,
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the CPU 10 obtains, as the electrode-number change rate A,
the value calculated by dividing the value stored in the in-
operation electrode-number memory 124 by the value stored
in the reference-electrode-number memory 14a.

Then, in S807, the CPU 10 refers the moving-amount
selecting table and obtains the moving-amount change rate
(i.e., the second coefficient) corresponding to the electrode-
number change rate A. Then, in S808, as explained with
reference to F1G. 4, the CPU 10 calculates the second moving
amount by multiplying the first moving amount by the first
coefficient and the second coefficient. It is noted that this
MFP 1 may be configured such that an initial value of the
second moving amount is set at a fixed value, and the CPU 10
calculates the second moving amount at each point in the
reducing processing. In this configuration, the CPU 10 may
calculate, as a distance x1, a distance between the slider 34 and
the position of the finger (i.e., the ending point of the dragging
operation), and calculate the second moving amount by mul-
tiplying the initial value of the second moving amount by the
moving-amount change rate and a coefficient based on the
calculated distance x1. In this case, the second moving
amount can be determined in accordance with the distance x1
and the touch area of the finger.

Then, in S810, the CPU 10 performs the reducing process-
ing in which the images displayed on the image display area
30 are replaced by the second moving amount, the images
ranging from the image based on the file of the second target
display number to the image based on the file of the first target
display number. Specifically, as described above, the CPU 10
updates the bitmap data stored in the VRAM 13 at the time
intervals determined on the basis of the second moving
amount.

Then, in S812, the CPU 10 changes the position of the
slider 34 in accordance with the display number of the image
to be displayed. It is noted that, in S812, the position of the
slider 34 is calculated as a reducing-processing display posi-
tion 38, and the slider 34 is displayed at the reducing-process-
ing display position 38 on the slide bar 33.

Then, in S814, the CPU 10 judges whether the above-
described reduction stopping operation has been performed
or not. Where the CPU 10 has judged that the reduction
stopping operation has been performed (S814: Yes), the CPU
10 judges in S818 whether the positions of the slider 34 and
the finger have been reversed or not. That is, where the user
has moved the finger from the ending point of the dragging
operation corresponding to the image of the first target dis-
play number in a direction opposite to a direction in which
this dragging operation has been performed, and then has
moved the finger to pass through the display position of the
slider 34, the processing of S818 is judged to be positive.
Where the CPU 10 has judged that the positions of the slider
34 and the finger have been reversed (S818: Yes), this slider
operation obtaining processing returns to S706 shown in FIG.
7. That is, the CPU 10 performs the normal slide display in
which the images displayed on the image display area 30 are
replaced in the display order until the displayed images are
replaced with the images of the respective display numbers
corresponding to the area the finger has touched.

On the other hand, where the CPU 10 has judged that the
positions of the slider 34 and the finger have not been reversed
(S818: No), that is, where the user has performed, as the
reduction stopping operation, the operation in which the user
has released the finger from the ending point of the dragging
operation or the operation in which the finger has touched the
area other than the right scroll key 31, the left scroll key 32,
and the slide bar 33, the processing returns to the processing
0f'S606 shown in FIG. 6. As a result, the reducing processing
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is stopped. Where the reducing processing is stopped, the
CPU 10 continues to display the images displayed on the
image display area 30 when the user has released the finger
from the ending point of the dragging operation. Thus, the
user can stop the reducing processing at the desired images of
the respective display numbers by performing the simple
reduction stopping operation at the time when the user has
found the desired file, thereby easily operating the MFP 1.

On the other hand, where the CPU 10 has judged that the
reduction stopping operation has not been performed (S814:
No), the CPU 10 judges in S816 whether the slider 34 has
reached the position of the moved finger (i.e., the ending point
of'the dragging operation). Where the CPU 10 has judged that
the slider 34 has not reached the position of the moved finger
(S816: No), this slider operation obtaining processing returns
to S802. On the other hand, where the CPU 10 has judged that
the slider 34 has reached the position of the moved finger
(S816: Yes), the processing returns to the processing of S606
shown in FIG. 6. As a result, the reducing processing is
stopped in a state in which the image of the first target display
number is displayed on the LCD 16.

While the embodiment of the present invention has been
described above, it is to be understood that the invention is not
limited to the details of the illustrated embodiment, but may
be embodied with various changes and modifications, which
may occur to those skilled in the art, without departing from
the spirit and scope of the invention.

For example, in the above-described embodiment, where
the user has touched the slider 34 with the finger and then
dragged the finger (that is, the dragging operation has been
performed), the CPU 10 determines the second target display
number on the basis of the ending point of this dragging
operation and performs the reducing processing. However, a
concrete operation of the user for causing the MFP 1 to
perform the reducing processing is not limited to this opera-
tion. For example, the MFP 1 may be configured such that, in
each of the cases where the user’s finger has touched an area
of the slide bar 33 different from the slider 34, where the user
has touched or pressed a second detecting area or a button
located on an outside of the slide bar 33 while continuing the
touch of the finger, where a length of time that the finger is
stopped at the position becomes equal to or more than a
predetermined time, and where the user has released the
finger from the position and touched the same position imme-
diately after the release (that is, the user has double-clicked
the position), the CPU 10 sets the display number correspond-
ing to the touch position as the first target display number and
sets a distance from the starting-point display position 35 of
the slide bar 33 to the touch position as the distance x, and
then, similarly to the above-described explanation with ref-
erence to FIG. 3C, the CPU 10 obtains, as the second target
display number, the display number between the first target
display number and the starting point display number and
performs the reducing processing.

Further, in the above-described embodiment, the MFP 1
uses the touch panel 17 configured to detect the touch of the
user’s finger, but may use a touch panel configured to detect
an approach of the user’s finger. Specifically, the MFP 1 may
use a touch panel of a projected electrostatic capacitance type
which uses a change of an electrostatic capacitance between
the finger and the touch panel by an electrostatic bond
between the finger and the touch panel which is caused when
a fingertip has approached or touched the touch panel. Fur-
ther, the MFP 1 may use a touch panel of a type in which the
approach or the touch of the finger is detected by infrared
radiation and/or an electric field.
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Further, in the above-described embodiment, there has
been explained that the images are displayed so as to be
arranged or aligned in ascending order of the display num-
bers, but the images may be displayed so as to be arranged or
aligned in descending order of the display numbers.

Further, in the above-described embodiment, the images
are displayed in the display order such that the difference
between the display number of the image displayed at the start
of'the unit time and the display number of the image displayed
at the end of the unit time is the first moving amount (or the
second moving amount). Specifically, the MFP 1 may be
designed in the following configuration, for example. Where
six images are displayed on one display screen, and the unit
time and the first moving amount are respectively set at 0.6
seconds and twenty-four, the CPU 10 executes a processing in
which images of respective display numbers 1-12 are set as
to-be-displayed images, and then the CPU 10 produces bit-
map data corresponding to the images of the respective dis-
play numbers 1-6 as first half of the to-be-displayed images
and stores the produced bitmap data into the VRAM 13. Then,
the CPU 10 executes a processing in which images of respec-
tive display numbers 13-24 are set as to-be-displayed images,
and then the CPU 10 produces bitmap data corresponding to
the images of the respective display numbers 13-18 as first
half of the to-be-displayed images and stores the produced
bitmap data into the VRAM 13. Then, the CPU 10 executes a
processing in which images of respective display numbers
25-36 are set as to-be-displayed images, and then the CPU 10
produces bitmap data corresponding to the images of the
respective display numbers 25-30 as first half of the to-be-
displayed images and stores the produced bitmap data into the
VRAM 13, and the CPU 10 updates the VRAM 13 at time
intervals of 0.2 seconds. In this configuration, the difference
between each of the display numbers (e.g., 1-6) of the respec-
tive images displayed at the start of the unit time and a
corresponding one of the display numbers (e.g., 25-30) of the
respective images displayed at the end of the unit time is
twenty-four. It is noted that this difference can be obtained as
a difference between the smallest value of the display number
of the image displayed at the start of the unit time and the
smallest value ofthe display number of the image displayed at
the end of the unit time or as a difference between the largest
value of the display number of the image displayed at the start
of the unit time and the largest value of the display number of
the image displayed at the end of the unit time, for example.

As in this specific example, the display control of the CPU
10 may be a control in which there are images not displayed
on the LCD 16 among the to-be-displayed images. In other
words, the CPU 10 may regard the images not displayed on
the LCD 16 as the to-be-displayed images. That is, the MFP
1 may be configured such that the images between the image
displayed at the start of the unit time and the image displayed
at the end of the unit time are not displayed.

Further, the second moving amount is set at an amount
smaller than the first moving amount as in the above-de-
scribed explanation. In this case, the MFP 1 may be designed
in the following configuration, for example. The CPU 10
executes a processing in which images of respective display
numbers 1-9 are set as to-be-displayed images, and then the
CPU 10 produces bitmap data corresponding to the images of
the respective display numbers 1-6 as first parts of the to-be-
displayed images and stores the produced bitmap data into the
VRAM 13. Then, the CPU 10 executes a processing in which
images of respective display numbers 10-18 are set as to-be-
displayed images, and then the CPU 10 produces bitmap data
corresponding to the images of the respective display num-
bers 10-15 as first parts of the to-be-displayed images and
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stores the produced bitmap data into the VRAM 13. Then, the
CPU 10 executes a processing in which images of respective
display numbers 19-27 are set as to-be-displayed images, and
then the CPU 10 produces bitmap data corresponding to the
images of the respective display numbers 19-24 as first parts
of'the to-be-displayed images and stores the produced bitmap
data into the VRAM 13, whereby the CPU 10 updates the
VRAM 13 at the time intervals of 0.2 seconds. In this con-
figuration, the difference between the display number (e.g.,
1-6) of the images displayed at the start of the unit time (i.e.,
0.6 seconds) and the display number (e.g., 19-24) of the
images displayed at the end of the unit time is eighteen. That
is, the CPU 10 may perform the display control such that the
second moving amount is smaller than the first moving
amount by reducing the number of the images not to be
displayed among the to-be-displayed images. Further, the
CPU 10 may perform the control such that the second moving
amount is smaller than the first moving amount by lengthen-
ing the time intervals of the update of the VRAM 13.

Further, the MFP 1 may be configured such that the CPU 10
accesses a start address of a memory in which is developed
three pages’ bitmap data, i.e., bitmap data corresponding to
eighteen images where six images are displayed at a time, and
then the CPU 10 displays images indicated by one page’s
bitmap data from the accessed address and repeatedly
changes an address to be accessed by predetermined lines,
thereby scrolling the display screen. In this configuration,
where the CPU 10 executes a processing for displaying
images in a setting in which the unit time and the first moving
amount are respectively set at 0.6 seconds and thirty, the CPU
10 performs this processing in the following procedure, for
example. Initially, the CPU 10 produces three pages’ bitmap
data on the basis of images of respective display numbers 1-6,
7-12, and 13-18 and stores the produced bitmap data into the
memory. Then, the CPU 10 accesses the start address of the
memory, then displays the display screen, and continues to
display the display screen while repeatedly changing the
address to be accessed to a later address. Then, after the CPU
10 has displayed images based on the three pages’ bitmap
data stored in the memory at 0.3 seconds, the CPU 10 pro-
duces one page’s bitmap data based on images of respective
display numbers 19-24 and stores the produced bitmap data
into the memory from the start address. That is, the CPU 10
overwrites an area in which the bitmap data based on the
images of the respective display numbers 1-6 has been stored,
with the bitmap data based on images of respective display
numbers 19-24. Where another 0.1 seconds has passed, the
CPU 10 produces one page’s bitmap data based on images of
respective display numbers 25-30 and stores the produced
bitmap data into the memory from an address later than the
start address by a memory size of one page’s bitmap data.
Further, where another 0.1 seconds has passed, the CPU 10
produces one page’s bitmap data based on images of respec-
tive display numbers 31-36 and stores the produced bitmap
data into the memory from an address later than the start
address by a memory size of two page’s bitmap data. As thus
described, the MFP 1 may be configured such that the MFP 1
includes a memory for storing images in a plurality of pages,
and the CPU 10 stores one page’s bitmap data into the
memory while repeatedly changing or shifting an address of
the memory at the intervals of 0.1 seconds. In this configura-
tion, the difference between the display number (e.g., 1-6) of
the image displayed at the start of the unit time (i.e., 0.6
seconds) and the display number (e.g., 31-36) of the image
displayed at the end of the unit time is thirty.

Further, in order to perform the display control using the
second moving amount smaller than the first moving amount,
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the CPU 10 may perform, in the control using the second
moving amount, the processing for storing the one page’s
bitmap data at the intervals of 0.2 seconds while the CPU 10
performs, in the control using the first moving amount, the
processing for storing the one page’s bitmap data at the inter-
vals of 0.1 seconds.

Further, in the above-described embodiment, the CPU 10
displays the to-be-displayed images in the display order such
that the difference between the display number of the image
displayed at the start of the unit time and the display number
of the image displayed at the end of the unit time is the first
moving amount (or the second moving amount), with the
images from the starting point display number to the second
target display number being as the to-be-displayed images.
Specifically, the MFP 1 may be configured such that the CPU
10 may perform the display control such that a screen on
which a plurality of images including the image of the starting
point display number are displayed in the display order is
changed to a screen on which a plurality of images including
the image of the second target display number are displayed
in the display order, for example. That is, the MFP 1 may be
configured such that there is any image to be not displayed
among images of respective display numbers between the
starting point display number and the second target display
number. In this configuration, the plurality of images includ-
ing the image of the starting point display number correspond
to the images displayed at the start of the unit time, and the
plurality of images including the image of the second target
display number correspond to the images displayed at the end
of the unit time.

Further, in the above-described embodiment, images based
onfiles are displayed on the LCD 16, but any information may
be displayed on the LCD 16 as long as the display number is
assigned to the information. For example, character strings
may be displayed on the LCD 16 instead of images. In this
configuration, the MFP 1 may be configured such that an area
for displaying a plurality of display informations each con-
stituted by a character string is provided instead of the image
display area 30, and the display informations are displayed in
the display order on the basis of the operation of the user.

It is noted that, in the above-described embodiment, the
MEFP 1 is configured not to replace the images and wait until
the time t; when the images displayed on the image display
area 30 have reached the images of the second target display
number at the time t, by the finger following processing, but
the present invention is not limited to this configuration. For
example, the MFP 1 may be configured to perform the reduc-
ing processing immediately after the images displayed on the
image display area 30 have reached the images of the second
target display number at the time t, by the finger following
processing, that is, the MFP 1 may perform the reducing
processing without waiting until the time t;. In this configu-
ration, the user can speedily display images of respective
desired display numbers on the image display area 30,
thereby making it possible to easily find a desired image.

Further, in the above-described embodiment, the MFP 1 is
configured not to change the position of the slider 34 after
displaying the slider 34 at the finger-following-processing
display position 37 in the finger following processing, but the
present invention is not limited to this configuration. For
example, the MFP 1 may be configured to display the slider
34 at a position on the slide bar 33 which corresponds to the
display numbers of the respective images displayed on the
image display area 30 in the finger following processing, and
gradually move the slider 34 to the finger-following-process-
ing display position 37. In this configuration, the user can
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visually recognize the display numbers of the respective
images being displayed on the image display area 30.

Further, in the above-described embodiment, the MFP 1 is
configured to calculate the first moving amount on the basis of
the difference between the second target display number and
the starting point display number in the finger following
processing, but the present invention is not limited to this
configuration. For example, the first moving amount in the
finger following processing may be a value which becomes
smaller in accordance that the display number of the image to
be displayed on the image display area 30 become closer to
the second target display number. In this configuration, the
user can recognize the images to be displayed on the image
display area 30 also in a later part of the finger following
processing, and the moving amount in the finger following
processing and the moving amount in the reducing processing
can be set at respective values near to each other where the
reducing processing is performed subsequently to the finger
following processing, thereby making it possible to smoothly
reduce a speed of the movement of the images displayed on
the image display area 30.

In view of the above, the CPU 10 can be considered to
include a detecting section configured to detect an approach-
touch area of the detecting areas where the detecting areas are
in an approach-touch state in which the finger has touched the
detecting areas, the approach-touch area being an area the
finger has approached or touched, and this detecting section
can be configured to perform the processing of S703. Further,
the CPU 10 can be considered to include an obtaining section
configured to obtain the second target display number
between the first target display number and the starting point
display number, this obtaining section can be configured to
perform the processing of S713.

Further, the CPU 10 can be considered to include a display
controller configured to perform a first display processing in
which the display controller controls the LCD 16 such that at
least part of the display informations whose respective dis-
play numbers range from the starting point display number to
the second target display number are displayed as to-be-
displayed informations in the display order such that the
difference between the display number of the to-be-displayed
informations displayed at the start of the unit time and the
display number of the to-be-displayed informations dis-
played at the end of the unit time is the first moving amount,
and configured to perform, after the display information cor-
responding to the second target display number has become
one of the to-be-displayed informations in the first display
processing, a second display processing in which the display
controller controls the LCD 16 such that at least part of the
display informations whose respective display numbers
range from the second target display number to the first target
display number are displayed as the to-be-displayed informa-
tions in the display order such that the difference between the
display number of the to-be-displayed informations dis-
played at the start of the unit time and the display number of
the to-be-displayed informations displayed at the end of the
unit time is the second moving amount, and the first display
processing and the second display processing can be consid-
ered to respectively correspond to the processings of S715
and S810.

Further, this display controller can be considered to per-
form a slider display processing in which the display control-
ler controls the LCD 16 such that the slider 34 is displayed at
aposition corresponding to the respective display numbers of
the display informations, and this slider display processing
can be considered to correspond to the processing of S712.
Further, this display controller can be considered to display,
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as the processing of S715, the display informations from the
starting point display number to the second target display
number by performing the first display processing. Further,
this display controller can be considered to include a reducing
section configured to gradually reduce the second moving
amount at a predetermined rate in the second display process-
ing, and this reducing section can be considered to perform
the processing of S808.
What is claimed is:
1. A display apparatus comprising:
a display device that displays a plurality of display infor-
mation to which a plurality of display numbers are
respectively assigned based on a display order in which
the plurality of display information is displayed on a
display screen;
a slide-bar portion of the display device in which the dis-
play device displays a slide bar whose entire length
indicates a total number of all the display information,
wherein respective display numbers of the plurality of
display information are assigned to respective detect-
ing areas of the slide bar,

wherein the slide bar is divided from one end thereof to
an opposite end thereof into the respective detecting
areas along a lengthwise direction thereof,

wherein the display device displays a slider on the slide
bar such that a position of the slider on the slide bar
corresponds to the display number of one of the plu-
rality of display information that is being displayed on
the display screen, and

wherein each of the detecting areas detects an approach
or a touch of an input object; and
one or more processors that:
detect whether a position change of the input object in
the slide bar from a starting position to an ending
position occurs during the approach or the touch of
the input object, the starting position being the posi-
tion of the slider displayed on the slide bar before the
position change occurs, and the starting position cor-
responding to a starting point display number of the
display information displayed on the display screen
before the position change occurs;

obtain a first target display number, which corresponds
to the ending position, and a second target display
number, which corresponds to an intermediate posi-
tion on the slide bar,

wherein the intermediate position is between the starting
position and the ending position in the lengthwise
direction of the slide bar; and

control the display device,

wherein, when the one or more processors detect the
position change of the input object from the starting
position to the ending position, the one or more pro-
cessors perform a first display processing in which the
display device displays the plurality of display infor-
mation in the display order from display information
to which the starting point display number is assigned
to display information to which the second target
display number is assigned such that a display number
of one of the plurality of display information dis-
played on the display screen is changed in a unit time
by a first display-number-difference value, which is a
difference between a display number of display infor-
mation displayed at a start of the unit time and a
display number of display information displayed at an
end of the unit time, and

wherein the one or more controllers perform, after the
first display processing and while the position of the
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input object is maintained at the ending position in a
state in which the input object is held in contact with
the slide bar, a second display processing in which the
display device displays the plurality of display infor-
mation in the display order from the display informa-
tion to which the second target display number is
assigned to display information to which the first tar-
get display number is assigned, such that the display
number of the one of the plurality of display informa-
tion displayed on the display screen is changed in the
unit time by a second display-number-difference
value which is less than the first display-number-dif-
ference value.

2. The display apparatus according to claim 1,

wherein the one or more processors control the display

device to display the display information to which the
display number is assigned from the starting point dis-
play number to the second target display number after
displaying the slider at the intermediate position corre-
sponding to the second target display number by per-
forming the first display processing.

3. The display apparatus according to claim 1,

wherein the one or more controllers determine the first

display-number-difference value in the first display pro-
cessing based on a difference between the second target
display number and the starting point display number.

4. The display apparatus according to claim 3,

wherein the one or more processors make the first display-

number-difference value larger in the first display pro-
cessing in a situation in which the difference between the
second target display number and the starting point dis-
play number is large than in a situation in which the
difference between the second target display number
and the starting point display number is small.

5. The display apparatus according to claim 1,

wherein the one or more processors determine the second

display-number-difference value in the second display
processing based on a difference between the first target
display number and a calculation display number of the
display information being displayed on the display
device when the one or more processors determine the
second display-number-difference value in the second
display processing.

6. The display apparatus according to claim 1,

wherein the one or more processors gradually reduce the

second display-number-difference value in the second
display processing.

7. The display apparatus according to claim 6,

wherein the one or more processors gradually reduce the

second display-number-difference value based on a first
calculation value obtained by dividing a difference
between the first target display number and a calculation
display number of the display information, which is
displayed on the display device when the one or more
processors determine the second display-number-differ-
ence value in the second display processing, by a differ-
ence between the first target display number and the
starting point display number.

8. The display apparatus according to claim 1, wherein the
one or more processors further obtain a value representing a
number of the detecting areas detecting the approach or touch
of the input object,

wherein the one or more processors determine the second

display-number-difference value in the second display
processing based on a value obtained by the one or more
processors.
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9. The display apparatus according to claim 1,
wherein the one or more processors continue controlling
the display device to display the display information on
the display screen at a time when the input object has
discontinued approaching or touching the detecting
areas or at a time when the input object has approached
ortouched an area different from the detecting areas and
either the input object has discontinued approaching or
touching in the second display processing or the input
object has approached or touched the area different from
the approach-touch area in the second display process-
ing.
10. The display apparatus according to claim 1,
wherein the one or more controllers wait to perform the
second display processing until a predetermined length
of'time has passed from a time when the position change
of the input object from the starting position to the end-
ing position was detected by the one or more processors.
11. The display apparatus according to claim 10,
wherein the one or more processors perform the second
display processing when at least a portion of the detect-
ing areas has detected the approach or the touch of the
input object for the predetermined length of time.
12. The display apparatus according to claim 1,
wherein the one or more processors perform the first pro-
cessing and the second display processing when the
number of the plurality of display information which are
to be displayed on the display device is larger than a
predetermined number, and
wherein, when the number of the plurality of display infor-
mation which are to be displayed on the display device is
less than or equal to the predetermined number, the one
or more processors perform processes comprising:
controlling the display device to display the slider at the
position of the input object on the slide bar; and

controlling the display device to display the display
information, on the display screen, having the display
number corresponding to the position of the slider on
the slide bar.

13. The display apparatus according to claim 1,

wherein the plurality of display information to which the
plurality of display numbers are respectively assigned
are displayable in the display order on the display screen
in the form of a plurality of images respectively corre-
sponding to the plurality of display numbers, and

wherein the one or more processors successively control
the display device to display, as to-be-displayed images,
one of the plurality of images on the display screen in
accordance with the respective display numbers thereof.

14. An input apparatus comprising:

a display device that displays a plurality of display infor-
mation to which a plurality of display numbers are
respectively assigned based on a display order in which
the plurality of display information is displayed on a
display screen;

a slide-bar portion of the display device in which the dis-
play device displays a slide bar whose entire length
indicates a total number of all the display information,
wherein respective display numbers of the plurality of

display information are assigned to respective detect-
ing areas of the slide bar,
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wherein the side bar is divided from one end thereof to
an opposite end thereof into the respective detecting
areas along a lengthwise direction thereof,

wherein the display device displays a slider on the slide
bar such that a position of the slider on the slide bar
corresponds to the display number of one of the plu-
rality of display information that is being displayed on
the display screen, and

wherein each of the detecting areas detects an approach
or a touch of an input object; and

one or more processors that:

detect whether a position change of the input object in
the slide bar from a starting position to an ending
position occurs during the approach or the touch of
the input object, the starting position being the posi-
tion of the slider displayed on the slide bar before the
position change occurs, and the starting position cor-
responding to a starting point display number of the
display information displayed on the display screen
before the position change occurs;

obtain a first target display number, which corresponds
to the ending position, and a second target display
number, which corresponds to an intermediate posi-
tion on the slide bar,

wherein the intermediate position is between the starting
position and the ending position in the lengthwise
direction of the slide bar; and

control the display device,

wherein, when the one or more processors detect the
position change of the input object from the starting
position to the ending position, the one or more pro-
cessors perform a first display processing in which the
display device displays the plurality of display infor-
mation in the display order from display information
to which the starting point display number is assigned
to display information to which the second target
display number is assigned such that the display num-
ber of one of the plurality of display information
displayed on the display screen is changed in a unit
time by a first display-number-difference value,
which is a difference between a display number of
display information displayed at a start of the unit
time and a display number of display information
displayed at an end of the unit time, and

wherein the one or more processors perform, after the
first display processing and while the position of the
input object is maintained at the ending position in a
state in which the input object is held in contact with
the slide bar, a second display processing in which the
display device displays the plurality of display infor-
mation in the display order from the display informa-
tion to which the second target display number is
assigned to display information to which the first tar-
get display number is assigned such that the display
number of the one of the plurality of display informa-
tion displayed on the display screen is changed in the
unit time by a second display-number-difference
value which is less than the first display-number-dif-
ference value.
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